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ARS MRK This paper must be answered in English 


Attempt ALL questions in Section A aad any FIVE questions in Section B. 
Foli marks will not be given wales the method of solution ie shown. 


FORMULAS FOR REFERENCE 


SPHERE Surface area = am 
Volume - fe 
CYLINDER Area of curved surface =  2arh 
Volume = ah 
CONE ‘Area of curved surface = ari 
Volume = darts 
PRISM Volume = base area X height 
PYRAMID Volume = $X base irea X height 
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SECTION A Answer ALL questions in this section. 


There fa mo ased to siart esch question in this section on u fresh page. 


The capacities of two spherical tanks are in the ratio 27:64. If 72kg of paint i» required 
to paint the outer rurface of the smaller tank, then how many kilograms of paini would be 
required to peint the outer surface of the bigger tank ? 

(S marks) 


Find a quadratic equation whose roots wre 
263 and 2-3 where i= VOT 


Express your answer in the form x? + bx + ¢ = 0 where b and c are real numbers. 


(5 marks) 


There ere 40 students in s clas, including students A and B. If two students are to be 
chosen at random es class reproventativer, find the probebility that both A and 8 are chown, 


(5 norka) 
Solve cos(200" + xin 120" where 0° <0 < 180° 
(6 marks) 
Solve 4% = 10 -4t 
(6 marks) 
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Figure 1 shows the cumulative frequency polygon of the marks obtained by 100 studenti taking 
a mathematics test. 


Cumulative frequency 


Figure 1 


(a) if 75% of the students pass the text, what is the pass mark, corect to the nearest i 
integer ? 
(b) JF the pass mark were 40, how many students would psss the test? 


(e) Find the inter-quartile rango. 


In a cless of 42 students, 28 have been to Ocem Park and 34 haw been to the Space Museum. 


(a) Find the leat mmber of studenta who hive been to both Ocean Park and the 
Space Museum. 


©) I7 of the 42 students have never been to Ocean Park.or the Space Musum, 
find the number of students who heve been to both places, 


(6 maki) 


O 
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Total Marks 
on this page 


SECTION B Anewer FIVE questions in this section, 
Each question carries 12 marks. 


8. If you attempt thin question, fill in the details in the first three boxes above and tie this sheet 
lato your sarwer book. 
An association plens to build a hoste? with x single rooms end y double rooms satisfying 
the following conditions 
(1) The hostel will eccommodate at least 48 perrons. 
(2) Each single room will occupy an area of 10m, each double room will occupy an ares 
of 15? and the total available floor ares for the rooms is 450 m? 
(3) The munber of double rooms should not exceed the number of single rooms. 


AF the profits on a single room and a double room are $300 and $400 per month respectively, 
Aind graphically the values of x and y so that the total profit will be a maximum. 


(12. marks) 
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Normally, a factory produces 400 radios in x days, 


radios cach day, then it would take 10 days less to produce 400 radios, Calculate x . 


22 marka) 


B 


In Figure Xa), ByC\CD is a s 


4 4 
B, C 
B, G B, ey 
D, 
D c B D c 
Figure 2(a) Figure 2%) Figure 2(¢) 


inscribed in the right-angled triangle ABC. LC = 90°, 


BC =a, AC = 20, BC, * b. 


@) 


(b) 


[Q] 


Express b in terms of a 


(3 mars) 
By Ca, Dy is a square inscribed in AAB,C, (see Figure 2(b)). 
(Express B,C) in terms of b 
Gi) Hence express By C1 in terms of a. 

{2 masks) 


W squares ByCyCrDi , BaCaCyDs , By CyCaDy , ... are deawn successively 


as intlicated in Figure 2c), 
G) write down the length of Bs Cy in terms of a, 
G) find, in tems of a, the sum of the areas of the infinitely many squares drawn 


in this way, 
(7 masks) 


EEE 
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If the factory were to produce 20 more 


Total Marks 
on this page 


11. Myos sttempt this question, f in the detala in the first three boxes shove mnd tie thiu sheet 


into your sawer 
A plece of wire 20cm long i bent into a rectangle, Let one side of the rectangle be 
x cm Jong and the area be y em? 


@® 
(b) 


Show thst 


y= 10x - x? 


(2 marks) 
Figure 3 shows the graph of y = 10x - x? for OS x S10. 
Uning the graph, find (Ù the value of y correct to 1 decimal plaoe, 
when x= 34, 
OD the valves of x correct to 1 decimal place, 
when the area af the rectangle ia 12cm? , ‘ 
(U) the greaten ares of the rectangie, \ 
(N) the valve of x for which y is three times x, 
by drawing « sskabie Une on the graph. 
IL APAE NE et (10 mata) 
t ; PHE 


[it Hui 
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Figure 4 shows a cylinder 10 metres 
high and 10 metres in radius used 
for toring conga. AB and CD 
are two vertical lines on the curved 
surface of the cylinder. The are AC 
subtends an angle of 2.4 radians at 
the point O, which is the centre 
of the top of the cylinder. 


Figure 4 
Calculate the length of the 
G was) 


(©) Calculate the area of the curved surface ABDC bounded by the minor arcs AC, BD 
and the lines AB, CD. @ marks) 


(c) A staircase from B to C b built along the shortest curve on the curved surface ABDC. 
Find the length of the curve. (4 mata) 


(a) lmmide the cylinder, a straight pipe runs fom B to C. 
pipe BC conect to 3 significant figures. 


IN 


ee 


Figure 5(a) Figure S(b) 


Figure 5(a) shows » circle of radius 15 with centre at the origin O. ‘The line TP, 
of dope } (= tan #), touches the cicle at 7 snd cuts the x-axis at P- 


(a) Find the equation of the circle. (1 mark) 
(b)  Cakulate the length of OF G marks) 
(©) Find the equation of the line TP. 2 mara) 


Another ciele, with centre C and radius 15, is drawn to touch TP at P (see Figure 5(0)). 


(6) Find the equation of the line OC. (1 mak) 


(S -rurks) 


—_ 


(©) Find the equation of the circle with centre C . 
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M you sttempt this question, fA in the details in the First three boxes above and tie this heet 
into your anewer book. 


Figwe 6 


In Fipe 6, OF = p d OB =a. 


@ OA = 


3 ' 
drow the wecion OA and GB onto Figure 6. (2 masks) 
(0) Tise point on AQ produced wuch thet OF = LAS. 
Express OF in terms of pP and 7 . G mata) 


(Let peol 4.27 and g = 57) where 7 and J are perpendicular unt 
vectors. R ia point such that 


CERTES EDIE 
@ Express the dot product PĠ- OR in terms of r 


Gt PG i OR, find the value of r. mks) 


END OF TATER 
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FORMULAS FOR REFERENCE 


porue 


Surface area 


Volume = Ser 


. 


CYLINDER ‘Area of curved mirface =  2arh 


Volume rth 


‘Ares of curved surface art 


Volume = dearth 


Volume ‘base area X height 


PYRAMID Volume = $x base area X height 


SU-CE MATHS svt It 


There ia no need to start 


1. ‘The capacities of two spherical tanks are In the mtio 27:64. W 72kg of peint bs required 
to paint the outer surface of the smaller tank, then how many kilogramı of paint would be 


required to paint the outer wurface of the bigger tank? 
(6 matks) 


4 
. 253 
2. It x = (a + dy"), express y interme of ¢, b md x een 


3. Lt f(x) © (x # 2)(x - 3) 43 


When f(x) it divided by (x - k), the remainder it k. Find &. (Bint 


= sin 120" where 0° < @ < 180°. 


4. Solve c0s(200° + 
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Factorize (1 + x) - (i - x7). 


Solve 4* 


In Figure 1, © i» the contre of circle ABC. 4 OAB = 40° 
Cakulate £ BCA 


(6 marks) 


8. M yon aiempi this queen, B ia she detas in the Gent tre boas abore sed te sie sent 
iato your apvwer book. 
Aa amocation plane to buid a hontel with x single rooms andy double rooms satisfying 
the following, conditions : 
(1) The hostel will secommodste at Yeast 48 persons. 
(a) Each single room will occupy an ares of 10m? , cach double room will occupy an area 


or 3$m? and the total avalizble foor area for the rooms is 450 m. 
O) The number of double rooms should not exceed the number of single rooms. 


If the profits on a single room and a double room are 5300 end $400 per month respectively, 
find graphically the aloes of x and y so thal the tal prot wit! be # maximam: 


(12 marta) 
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Normally, a factory produces 400 radios in x days If the factory were to produce 20 more 


In Figure Xa), ByCyCD 
BC a, AC = 20, 


(O 


(b) 


© 


B, a 


radios each day, then it would take tO days less to produce 400 radios. Calculate x. 


(12 marks) 


a square inscribed in the rightangled triange ABC. LC = 90°, 
Gub. 


Express b in terms of a. 


G mark) 
BCC, Dy iaa square inscribed in AAB, C, (se Figure 20)). 
(Express B,C, in terms of b 
O) Hence express HaC, in tems of a. 

(2 marka) 


M squares B3 C3 CD , BaCaCy Da, BeCrCaDa, ... 
as indicated in Figure Xc), 


are drawn succemively 


(i) write down the length of By Cs in terms of a, 


(ii) find, in terms of #, the sum of the areas of the infinitely many squares drewn 


In this way. 
O marks) 


a 
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Fipe 3 


AB mà CD ae two stright rords intersecting at X. AB runs North end makes an angle 
of 60° with CD. At noon, two people P and @ are respectively 24km and 9km 
from X as shown in Figure 3. P walks at a spoed of 4.5 kmjh towards 8 and Q walks 


At a speed of Gkmjh towards D . 


w 
©) 
© 


Calculate the distance between P and Q at noon. (4 marks) 
What are the distances of P and Q from X et 4pm? (2 marks) 
Calculate the bearing of @ from P st 4pm. to the nesrest degree (6 marks) 
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Im Figure 5, cicles PMQ and QNR touch each other at Q 
POR is a raigh line. FP and TR cut the circles at M and W respectively, 


Figure 4 shows a cylinder 10 metres 
‘high and 10 metres in radius used 
for storing coalgas, AB mè CD 
are two vertical tines on the curved 
surface of the cylinder. The ac AC 
subtends an ange of 2.4 radians at 
the point Ø, which is the centre 
of the top of the cylinder 


(a) inside the cylinder, a straight pipe runs from B io C. Calculate the length af the 
pipe BC corect to 3 significant figures. (5 masks) 


(©)  Cakulate the area of the curved surface ABDC bounded by the minor arcs AC, BD 
and the lines AB, CD G mara) 


(©) A staircase from B to C is built along the shortest curve ori the curved murface ABDC. 
Find the length of the curve. (4 mada) 


QT is a common tangent. 


T 
Figure $ 
() WLP = x and Ray, expen LMON in term of xamd y, (2 marks) 
©) Prove that Q, M, T and N are concyclic. (3 marks) 
Prove that P, M, N and R are concyctic. (4 marks) 
‘There are several pairs of similar triangles in the figure. 
Name any two pairs (no proof ia required). G maria) 


EÈ 
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Figure 6 i 


In Figue6, AXZBY. AP and BP divect LXAB and LYBA respectively, and they 
meet at P. A straight line passing through P meets AX and BY at C and D respectively. 


Prove that (a) LAPB = 90", (4 marks) 
>) CP= DP, (5 marks) 
(© AC + BD = AB (3 macks) 
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FORMULAS FOR REFERENCE 


SPHERE Surface a - aur? 
Volume - gan 
CYLINDER Area of curved surface = 2arh 
Volume = h 
CONE Area of curved surface = wy} 
Volume = Jea 
PRISM Votume = base area X height 
PYRAMID Volume = 4 X base area X height 
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JECTION A Answer ALL questions ia this section. A 
ai There is no seed to steri each question in this section om n fresh page. 


1 “The capacities of two spherical tanks are in the ratio 27:64, If 72kg of paint is required 
to peint the outer surface of the smaller tank, thea how many kilograms of paint would be 


required to paint the outer surface of the bigger tank ? 


i iet f(x) = (x + 2x -3)+3. 


When f(x) is divided by (x - k), the mainder in k. Find k. 


3 ‘There are 40 students in a class, including students A and B. 


(5 mmia) 


(5 marks) 


If two students are to be 


chosen at random as class representatives, find the probability thi! both A snd B are chosen. 


4 Solve cos(200° + 6) = sin 120° where 0° < @ < 180°. 
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(5 mars) 


(6 murka) 


CE 


£ 


Fectonze (1 + x)* - (1 - x?) (6 marks) 


The heights of 1000 students form a symmetrical distribution with a mean of 1.70m and 
a standard deviation of 0.02m. If 67% of the students lie within one standard deviation 
of the mean and 97% We within two standard deviations of the mean, find 

(a) ‘the number of students who are shorter than 1.74m , 

(b) the number of students whose heights lie between 168m and 1.74m . 


6 mads) 
The parabola y> = 4ax pasos through the points 4(I, 4) and 3 (16, -16). 
A point P divides AB internally sch that AP: PB © 1:4. 
(1) Find the coordinates of P. 
(>) Show that P is the focus of the given parabols. 
{6 meria) 
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SECTION B Answer FIVE questions in this section, 
Each question carries 12 masks, 


8. If you attempt this question, fill in the detas in the first three boxes above and the this thet 
into your mswer book. 


‘An association plans to build a hostel with x single rooms and y double rooms satisfying 
the following conditions 


(1) The hostel will accommodate st kari 48 persons. 

(2) Each single room will occupy an area of 10m*, each double room will occupy an area 
of 1Sm? and the total available floor area for the rooms is 450 m? 

(3) The number of double rooms should not exceed the number of single rooms. 


If the profits on a single room and a double room are $300 and $400 per month respectively, 
find graphically the values of x and y so that the total profit wil be a maximum, 


{12 marks) 
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Normally, a factory produces 400 radios in x daye If the factory were to produce 20 more 
radios each day, then it would take 10 days lem to produce 400 radios. Calculate x | 


(12 marks) 


B D c 


Figure 1(a) 


Figure 1b) Figure 1(¢) 


In Figure (a), B,C,CD is a square inscribed tn the rightangled triange ABC. LC = 90°, 
BC =a, AC = 2a, BO b, 


(a) Erpes b in terms of g. 
(3 marks) 
(b) C20, D, isa square inscribed in AAB, C, (ste Figure 1(0)). 
G Expres BC, in terms of b. 
(ü) Hence express B,C, in terms of a. 
(2 marka) 


) Mf squares 83C, C3 Da | BaCaC3 Dy, By CeCaDa 
as indicated in Figure I(c), 


are drawn succemively 


G) write down the length of 8, Cy in terms of a, 


(i) find, in terms of g, the sum of the areas of the infinitely many squeres drawn 
in this way. 
7 mrki) 


a> 
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Fige 2 


AB wd CD me two mright rosds imerscting at X. AB rues North and makes an angle 
of 60° with CD. At noon, two people P snd Q are respectively 24km snd 9km 
from X a shown in Figure 2. P walks at a speed of 4.Skm/h towards B and Q walks 
at a speed of kmh towards D. 


(a)  Cakulsie the distance between P and @ at noon. (4 marks) 
G) What se the distances of P and Q from X at 4pm? (2 marka} 
(©) Calculate the besring of @ from P m 4pm. to the nearest degree. (6 marks) 
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13. 


Figure 3 shows a cylinder 10 metres 
high and 10 metres in radius used 

for moring coal-ps, AB md CD 

are two vertical lines on the curved 
surface of the cylinder. The arc AC 
sobtends an angle of 24 radians ot 
the point O, which i the centre 

Of the top of the cylinder. 


(Inside the cylinder, a straight pipe runs from 8 Yo C. Calculate the length of the 
pipe BC correct to 3 dgnificant figures. 


() Calculate the area of the curved surface ABDC bounded by the minor arcs AC, BD 
and the liner AB, CD. @ mats) 


(©) A diaircase from B to C is built along the shortest curve on the curved surface ABDC. 
Find the length of the curve. (4 marks) 


Figure 4a) Figure 4b) 


Figure 4a) shows a circle of radius 15 with centre at the origin O. The line 7P, 
of lope 2 (= tan 0), touches the circle st T and cuts the x-axis at P. 


() Find the equation of the circle. mark) 
œ) ‘Calculate the length of OP. (3 marks) 
o) Find the equation of the line FP. {2 marks) 


Another citcle, with centre C and radius 15, is drawn 10 touch TP at P (see Figure 4(0)). 


(@) Fint the equation of the line OC. (1 mak) 
(e) Find the equation of the circle with centre C 6 marks) 


EE 
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14. M you ottempt this question, 


Total Macks 
on thin page 


AE ia the detaile in the fist three boxes above and üe thie sheet 


into your answer book. 


‘The relationship between the height y of s flying object and time x i given by 


ye 


attat + ax, 


where y ls in Kilometres above sesdevel and x is the number of hours after 12:00 noon. 


Figure 5 shows the graph of y = x? + ax? + bx. 


® 


© 


9 


Using 
w 
@ 


Figure $ 


Figure 5, 
find the values of a and b. 
write down the time interval in which the flying object is descending. (yy 


‘At 1:00 pm., a balloon riss vertically from sea-level with a constant speed of 4 km/h, 


@ 


@ 


‘Add a straight line to Figure $ to show the relationship between the height of 

the balloon and time x 

Hence, write down the valve of x to 2 significant figures, for which the 

balloon and the flying object are at the same height Omad 


Use the method of magnification to find the value of x in (b}{il} to 3 significant 


figures. 


(5 marke) 


END OF PAPER 
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